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(57) Abstract: A luminescent component 
which has a phosphor substrate having at 
least one element belonging to Group 13 
(lUPAC 1989) and comprising a nitride 
represented by the general formula: XN 
wherein X is at least one element selected 
from among B, Al, Ga and In, a nitride 
represented by the general formula: XN:Y 
wherein X is at least one element selected 
from among B, Al, Ga and In, and Y is at 
least one element selected from among Be, 
Mg, Ca, Sr, Ba, Zn, Cd and Hg, or a nitride 
represented by the general formula: XN:Y, 
Z wherein X is at least one element selected 
from among B, Al, Ga and In, Y is at least 
one element selected from among Be, Mg, Ca, Sr, Ba, Zn, Cd and Hg, and Z is at least one element selected from among C, Si, 
Ge, Sn, Pb, O and S; and a method for preparing the luminescent component which comprises preparing the phosphor substrate by 
using supercritical ammonia, and forming a luminescent element on the substrate through vapor phase growth. The luminescent 
component has a wave length distribution for emitting a white light, and the like, and can be prepared in good yield. 
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GR, IE, IT. LU. MC. NL, PT, SE. SI. SK, TR). OAPI ^ 2 — K&t^^fi<0BSS§l=OL^r l*» 3EaBf6?T$*l-5 
It (BF, BJ, CF, CG. CI. CM, OA. ON. GQ, GW, ML. MR, ^PCTiSii V h O^SIClfttE * iXX. t^S T a — K t B&S 
NE, SN, TD. TG). (7)^-< >xy — h J ^#88. 



(57) Wklfi'. 



6>JtC< i^bSeS-f-l 3 (lUPACl 9 8 9) TC^Sr — 3^#L. Il<kife<7>— Ji5:5S: 
fiXN, XN : Y. XI4XN : Y, ZT. XiliB. Al, Ga^: In«»bS'<btl'5iJ^' 

-ifjHSil'-J^f < -i:^ — 0<^7C^-Cfel3, YtliBe, Mg. Ca. Sr, Ba. Zn. Cd,tHg 

B, AU Gai:In/!i^p5ig-<?3tL?>'>^d:< <t'b— oc7:>5c^X-fc«9. YtfiBe, Mg. Ca, 
Sr. Ba, Zn, Cd<^Hg;^»eS'<f>i^$^^^/Jf < <Jr OOic^T-*) , ZtJiC, Si, 
Ge. Sn, Pb, 0tS;6»e>Ji'<P>ix-5il^/i < ^ — :><757c^-CfoSm5t<!|2SiK«r^i- 
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5 ms^m' 
25 ^m<om^ 
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^9#5:3^SrM.t^LTV^5 (<|#gg2 O 0 2 - 1 4 3 4 4 9) „ ffi,:^. ZnfcSV^fi 

Cd^ h'—Zf^nf:^Gaii7!}^ib^£^^%m-i. 0 *f^«t#rFBg 51-41686 -^I^HB 

m^f^^^iti^'^^m-i. ^mis]) !>i^^v^{i^©^til<^^^#-i-l3 (iupaci 9 s 
^^t:#> (^j^ff. GaN) (D^^^tmm\^. mh}f\^^mwiik^w-<om^t^^ 

^ b:fe^lJ:ttfliaSrP^# l 4 mm^ lis $ 7 0 mm©iS5BE;a— h ^ V— :/lc:Anfc„ 
^' WJ^iStt^f'Jffi U-C^— hi? ix— :^<7)ttl:^)>b;^/:^^#l^b 

Kb. '^tZlAn. 5 5 O-C^-et^iAPf^UfCo hiJ' V-7'|^<^)BE;^fi^4 0 0 

^^ipttibifeo i#i^05cfrS:7K^baP7K^^<4ISr®:ib. LiNH^^rTK^f ^^S<^^■t■ 
6LiOHt LTlit) I^V^]fco itiaH::^o^c@i2|s:S:^*l|$^. efe«&5|€®GaN:Zn^-r 
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5 HS51-41686 tc:fB^$tLfc:;l^fe-C#PjtLSGaN:Znit^fc<*:®^^i: Jt-^TT 1 

10 iSM«ag"Cfe5::<^S:^LTV^5o t&^j£^fi^ aflt©:^$«3. 1 8 9:d->'.^ 

^m5S:^fflV^X (10 2) ^^{c*DttS«^^0<^ii:^<^th^bf=:o H^lccD^rFBH 
5 1-4 1 68 6}z:|B«$Hfc:5^?£T"#e>H^GaN:Zn:^7fe(*:(D^^B^ii:^;dS2 8 
5;^>'^^ hci— 3v-C*feofcr iJc^fbT. ;i<^^3fe^*:<75^^E^;65 8 5 7 ;r 
15 ho— AT'fcofco #e>ixfc^:3fe#5<Z)tS[ftf£ffl3 8 0~7 3 0 nmlCjo^t 

0-7 30 nmlC*5ltS5^3feS#+^fi 7 O %iJXJh-C'fcS<, r ®^^f^£fi5^3tSM 

:*;3SP^<^>^3fe*ti:^VUi5'^|$^S^i:fi:. : XN. XN : Y> XN : Y. Z 

25 (XJiB, Al, Gatlnib^hm^hf^^<i^^< i^'h — 0®7n^x YtiBe, Mg. Ca, Sr. 

Ba. Zn, Cdi:Hg3a^bil'<b^x5ii>'^^< -i: t> — D©7C^> ZfiC, Si, Ge, Sn, Pb, 
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<^fSi<t. 1>— oa5:|^i-5itJi?, mMl 3 2»CJBA±. BE;b 1 1 2 barJ^Ai^^f'l^ 

#JS5n^*fcfiB, Al, Gairlnd^^Tl-^ibtL^— ocD5n^;65E||?-;^. 
(132°C, 112bar) ^J.±.<D0k¥i'X'm^t^>-r ^ i^^bSifS^Jj^^t 
5 {i^3t5^T-fe5c lx;0=»U ^/^:^t-i^#-^l2a:TJ«05#^2 (IUPAC1 9 8 9) 5c 

m^-^l<07um t \^Xli. Na, K^flJffi-t-S<^;6W*bV^75K 2 i^Tn^ i: U 

■CMg, CaSr^5:i<i:36^^?*bV^ ^-^l^cmcomitrnt i^XLi^li. NagN, K3N 
10 ^•^tPt><^>*5^f*U<> Ki: UTLiNHj, NaNH^, KNHj^r-^^i-S t ^ 

CaSz^^^-ho:)t^»i^ b < . T 5 K'i: LTMg (NH^) 2, Ca (NH2) ^Sr-g-^i-S 4j 
15 fcSo 

^^-r^'^miK^X^^m^. r^^-^^^^^, Mg, Ca, Sr, Zn,.Cd, Hg/j:if<^ 
^fc, C. Si, Ge, Sn, Pb, Oi:SJtf t'<7Di 9 1 4 7n^.^l^#-^ 1 6 7D 

K-^-i:TiJ'-&>^^>5^e>^5— 3m:JS3tSr^-t-5^fi> K-^-SrC. Si, Ge, 
Sn, Pb, 0. S:i>b7l-<btb^7U^5rfflV^TJf^^$-&S^^3&5$f*U<. T^-fe^tJ' 
SrBe. Mg, Ca. Sr, Zn. Cd, Hg:d^e3^-<biX'55n#Srffl<'^'C3^fife$^S O^s^f * 
25 LV\ 

±fa^3fe<ilC03^V^:i'#3iS^^#Sfc4?)<Dfl|^«, T>^*/*S^ (amraono- 

basic) ia^^(*m#:<^5^^^7'rif-Sr'^tp®l5®#Tv^=iT^ 

< i> (OX. Z n -^C d ^(D^^m.^^ 7 ^ - h S/ i: * 
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Wy^'^Wmim^-t^iiK tmw^(0 ? O 9 o 77K^§i 



wo 03/098708 



PCT/JP02/13079 



6 

^^nK ^-Y^ u-zf<Dm.^/^-&it7:)^ 1/15-1/3 -t?. ^<DWTmm(D± 

/h r£^±i:-rs<^);55ig^-efc5o 

T=4 O 0°CtT=5 0 O^^CSoV^T. ^tit^ U ^ J^T ^ K (KN 
Ha :NH3=0. 0 7) Sr-^Wr5@«l#T>'^=Tf^(DG a N^i!i?S<^|l# 

El2fi> *|i?^t2::}3V^-C. p=const. tc*3tt5. ^F^MjSt-iS:^-'- h ^ V-^ 

gl3«. ;*:BPJl-*3V^T. T=const. {^*3lt5> B^K^i^l^J: -5:*— b 1^— 
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ffi 6 ^mpLfc 1 ■^^nii-tWii-^(0'}^^=- '-y ^ 4 -e^lfiK^ttSc 3/ h ictt:^— 

—zf 1 ^;i!jpi^itM 5 ■^fz.vtnnmm. 6 <^iix.fci';F ( 2 ^) =^=.yVA: (D^ti 3 

@^-r 5, yh4 8 IC^® ip=^=-^y h4t 8 

•Hfc:^.^— /l^T^— 7" 9 T-@3^^tb5„ 8 t ^=^=- 3/ b 4 4rlE]ig-& 1 0 IZ^M 

— h^ u-:/ 1 p^©®i^^^?(go3*f«S^. ^B^fb^M^ 1 4 1 3 

rJ' V— y 1 rtC9p5^I*^0D?@i£^, h 4 JC^g $ tbfc$!l^iN«^e 1 5 i o 

X, 1 0 o'C~8 o ox:(D^mP^i^B^^o ^=^=^^> Y 4(Df&mmWi\^n^ir 
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—zfp^(om^i\:mMi 1 4 :7/P i 2 (D-rmUitmrr^o :i<^®^ 1 4 l:i 

(KNH2 Sr-^^r-rSNHa ^^:t5V^-C, g:V^^«?^^^i-c I^K^tJ^^^t* 

fi. (O G a-N <75^<l|?i^fi 400t:i:500 ^ G (OWLSe. t ^ti t^DM 

mt\^Xm7J^^fht:^7!)K r(^^^^{i-=e/^% : S„= {GaN***- : (KNH^ 

+NH3 ) } x i o o%tmmi-?y. :i(Dm'B-(D^mtit. ^/uJ^x^knh 

15 2 : NH3 dso. o 7 tfi^mm^Ti^^^rmmx'ih^o mM^sj-±mt. 

ff;'j*3j;D«$^7^-rif-®^/^tb©W^^ LTS„=s„ (t, p. x) 

A S^«(9S„/ST)p^A T+(5S„/3p)T^AP+(aS„/ax)T.xAx 
20 /i^it^Wn (coefficient) ' ^tt^-^o 

fc:,irx.tt\ ±^<D^^i^^^^mmi^m-hmm^mnx'ih^'^m:ffv 
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l^#U^CV^(^-Cfc5o ^^ig<^>;^?*{-«t<3"C, 0. 0 0 1~0. 5<^Ga 5grA 1 ^ 

?3^^^'fb%<^fe^^^fC<^^Si-SCl<t:iSpr^-C'fc^„ Sic, GaN(D/^/l-^m 
^^tilii^lOi ^ ~102 1 y^cm^ <7)K-^ — (C. Si, Ge, Sn, Pb. 0. S 
10 . r^±y^^ (Be. Mg. Ca. Sr, Zn. Cd, Hg^) . mM.<^M (Mn, Cr 

^^*®COj^|5fe^£g;6S 1 0 « /c m2 !^T. b< {4.1 0 ^ /cm^ }^T. X 
^)*J*U<.(±1 0* /cm" J^AT"efc5o (0 0 0 2) ffit^*f-rSXM<D 

15 ^^iS'l'Ili 6 0 0 ax'csece^T^ U < f4 3 O O arcsecJ^XTs J;«3$f*U<l4 60 

arcsecJeATT'fcSo ftS©>'</^^ G a N^l^^fi. 1 0 * / c 

JSiT. (0 0 0 2) \^M■r^Xmm^<D^m^1l>^6 0arcsecUTX-^Mir^ 

4 0 0-6 0 OX:<DUm^n^ir^mmWi^^^X^ 9 . h tJ' 1^—3^ 
l^(;i^<^^H^.ir^p%{bM^(^iWM^ 1 5 0t:£iT> L< {4 1 0 O-Ci^iTl' 
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^^mn. Tl^^y^m^ (aramono-basic) ^H-^ir^B imi^fcfiiM^ 

tpib-a-i^T'. mW^%^^WLXh^m\M(D—^^\-tyin : YXfiXN-.Y. ZT':^ 
$^^5o XirfiB. Al, Gai:In*^P>iP'<bH5ii?'/i< t>— o(^5t;^-efc»3. Yi: 
fiBe, Mg, Ca, Sr. Ba, Zn, Cdi:Hg;a>bT^'<PjttSiJ?^C< t fc— 0(D5c^"Cfc x 
Zi:f*C. Si, Ge, Sn, Pb, Oi:Sd=«b3P'<?5ttSiiJ'5tC< t fe— O<05c^-efe5„ ^ 
fe. JhlBXNfi. A 1 , Ga 1 _ , _ , I N (O^x^ Iv 0 ^.y ^ 1 . 0 

TQit^i^Al GaN. I nGaN*3j;tJ^4 7C'fb-a-'feA 1 I nGaNilr^^#S„ 

«9#e?iL5LEDXfiLD<DJ:5 >tC^^m^ m^-^-^^* 5 :i :t?.L E D-^ L D 

fife^tl^fcG a A 1 N^fcti-fb^S^^T-fl^fife^tL^rcG a N. A 1 NT-. MM^ 
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ti^t&(Dmt^t l.xnmtif]) i^AJgrfflV^S t«l^{bO)S*S;^JW^^T'fc-5o 
M-r^ :7^-h'P^hy^ t VXtt-7 y yi!^ J^^xn^in^G a N, HV P Ej£^ 

5 7 7.>f -r- 1 {is «Ei#r r^r ^iti^^{fc#>sr^^ $ its fc<D i n 

^ fz. (iH^© T/V:^ y ^JR ^Wi^^ ^ cD i£r v > 5 » 5^ 7 7 -< -T-fir /v 

^jR'fb'g^i^'^Ji^-C'^-^^H. mm.(oM,t^h-ir^ b ri\^^ y :^mr -j^ k (n a n a. 

KN3. LiNg. Cs Na) . T/l-;5; y ^MT 5: K (LiNH^. KNHg, Na 
NHa. CsNHj . T/l-:*; y ^JS-f 5 K (L i ^NH, K^NH, N a ^NH, 
Cs^NH) . T)\^^^)^Wk (Na, K. Li. Cs) . T y> ^Wm\\Lm 
(L i H. KH, N a H. C s H. ) . ^cDfiiltCfiL i 3N, K3N, N a 3N, 

;<7 y i: ryi-* y ^mit^'^'tmm i^xn-^-r^m^x^ So j@is#^^^i^<^ 

yWJtfil : 2 0 0-1 : 2X;h^i!>\ $f*.L<{il : 10 0-1 : 5. 
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L< 1 : 20-1 : 8 CD^fflE;i^JZ:WS-rS<^;6S j;V\ T/l'* U ^M-T :r>'fi 2 

^<D MUi^M^ (monotonically decreasing function) tf^^tlS ^ ^ 

^=TS^i|[^t:i*5ttS> 0iJ;tfi. ^<b«^<D^«?Sfi'>^i< <!: t 3 0 Oa>b 5 5 O'C 
im^i^^i^. ^L-Cl;5='b5. 5Kbar<73jE:^|Sffl-t?^'^?a^^ii:*5j:t;«jE<Z) 

jc. 8 p m^^Hmm^ 400 "ciziij^it ux^ ^ - k;?^ h 5/ mm 
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i^m:h^2Bm. 3. 5kh a Tj,^mi-fx-7^-v:^hy^^^m^^tc mm 

XS) J^rt/E:ybSr2 k bar tcTffC^<^Lfc^jb;if y «>A<Sr^tb$^T^ 
(iilSSfP : oversaturation) 

({b^filiS 'chemical transport) 

sur^giB, mti^m. Wkm^m. mm\^tc-:^-(-y^\^-y^i^'^^i^^'f^^^^ 
uti^^i\i-xM^m^<DW$LX'n\i\ mmi\Mm-^mm%mx^-m\'^uM\^mn 

-r 5 r i: Ij: J: »3 ^fifei- 5 <^ 3&5$f ^ U V >„ 
(v"-K: Seed) 

19 . i^^s<D^^^um.^%wrr^(ox\ j^^^^^m^ntmnx\ 

<3D-C*>o-C. fife:g'f'lCS i Sri 0>«~1 O^Vcm^ Y—Zf\^XaW^WJ^^iif=. 
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{U^^^' Spontaneous crystallization) 
Xg$:V^V^, K*®i:'CQM'te'5:fe'lRltt<^^:S: (disoriented growth) =Sr-^tPo 

LVNefe3teW?l^f^.-Ct S .k 5 tJlMf^tt^So Y, La, C e . P r . N 

d, Sm. Eu.Gd. Tb. Dy, Ho, Er. L u d^^^^iSIf /ei-b^f^tl-S 

Ba. zn7i>^^f£^mi!}^hm\ii^^'ptit< thin&.±(omi imytrnt, c. 

Si.Ge. Sn. Ti. Z r ^ U i i)^^f£^mi^hmittl^<i^^< t h lUSk 
(MVi&^^m ■ Selective crystallization) 
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{y h ^ : Feedstock) 

i£=g4 0mm. 8 0mm (D/'L=l/l 2) OF^^WS 8 5 cm^(^ 

]^JE^- h ^ 1 (EI 9 ) 1 3 Id. )VyifA^J>JMt.O a Nd^ej'^i 

S 7 ^ - h 5/ ^ Sr 3 0 g SBg J^el.'fb^Sl^ 1 4 IJIH V P EifeT-# h^fz.^ 
^Xlinch*<C)G a N->— FSrgSgi-So llt-s 6 NOD^W^ 'J iJ' i^ 1 . 2 

g . 2 g i:^4^7 7'('1f-<!:L'TMl£3N<D^«!J^'>A^7 g 

•>^<^*i'^{4 2 3 g) }bPXL, ^Sklcrv^::^T (5N) Sr238gS 

n-C. 3 0Prg2 O ot:^T'ic*q||ft-f-5„ 

ir^5 2 5^*"C'tc:*i^JP$-^-5o #^H5ff;^{*^?^2. Skbar-Cfc-Sc :i<^ 
h tJ' 1^— 2 8 0 ft^3fe«-rS (06) „ XmcQS^^i: UX. ^ 
\Z<OV ^—YT^Vy^ (O—^tmm ^^ft;^*^ 1 4 OH V P E • G 
a N-:^— Y(DJc\-CG a N : Z n ;i5^;Si-So 

1) HVPE • GaNv— KJil-^fibfc^t^^Sfx M^^F^OiCgB® b> 1~5 
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mm^ 600-900 1:, ^<Dmm^^tfmM^m%x\ 7^—/\yim^noo 

y — ^fflv^T^ifU 0. 0 5~0. 2^<7>;r:7:ftOi^^'y/^^#5o 
3) ^lc§j(&f^©ihi^:7'/v^iipflft^rttc^au 1~5I^F^. 6 0 0~9 0 0t:. 

^^<^Sfe^^:^tf^3ll#ia^X% n^7:^—J^^m^fT b (rnSrO a N : Z n 

#fiy>r 7 y — s.tj«p H 3 ~ 6 ^ytfip H 9~i i<o=«D^ y/wv y :*^fc 

5) /^CD^x HVPEjfe{C-CGaNg;K^®t'fCMm:BI.T<^GaN-^fcf±Al G 

HV P : ^ia^ : 1 0 5 CC, ^^l^ti : ^ffi. 

T^-^^T^^-EO . . 3atmx G a C 1 5>JEl X 1 Q-^atm, 

/V^SriOS ^ t^^:^'?KSf*4 0 0~4 8 6 nin<^;K;R^iat5&S- 

Tt-^^bife^W^*: 10 2 (D^^TTi-r. 

T:/K—7"G a sniffs Azm. nMi^ ^ KSilrllff 4 0 0 AT' S i K— 
yAlo. isGao. 82N (S iODK-T"*: 5X1 O^Vcm^) . ^gt^Ptr^ 
m2 0 OA<DS i K-T'A 1 o. iGa 0. gN/I^J^ 7 0 A<Z) I no. 03A 1 o. 02 
Gao. 9sN/ligi?4 0A(Z)S i K-T'A 1 0. i G a «. ^N/l^J* 7 0 A<Z) I n „. 
03AI 0. oaGao 9sN/')^l¥4 0 A©S i K-:/A 1 „. ,Gao. gNSr-^fH^ 
i¥4 2 0 A-CWm-t>bo pM^' 7 5^ K)l^)l^l¥6 0 0 AT-Mg h'—^A 1 

0. zGao. pM=«:^^^ hgSrli^mO. 1 AtmX'Mg K-T'A 1 o. 04G 
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ao. seN (MgCDK— lX10^'/cm») . 1^0. 0 2Mnit?Mg 
K-T'Alo. oiGao. ggN (Mg<73K— ::7'fl: : 2X102i/cm^) -QT^^-t 

So 

£/.±j:^#e>tLSLED^^ (011) is]— ffifiijtc:nmfiES,t/pffl;is=^?f^ 

$r:n^b. W:^4. 2mW. VfJiS. SV^/^So ^^fe^^^StRj!: J; 9 

=i-:7^^ >'^-rs t>K>^s ^^ti^cilriiiA^-erfcMJii^^*-/^ K-TS r t xm^^ 
HSo ^ifeMn?#?jtL^^at^fi (10 1. 1.0 2) 

by • ;{f Ky^e^i^ •T/l'^^e'-t.m^b!^^^!*: (Y-^Gd-Al -O : C 
^lS0»ilT-#?>tl./c|i^Ei-*5^'"^> (C a 0. 97EU0. 03) 2S i sNsx 
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(Y-Gd-Al-0:Ce) ^^^*^<^)StS-b&|S»^:=— T ^ ^-i/i-S - 
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m ^ <o ^ m 

1. m^nT:y^^Tm^m\'^Xm^^nt^^^-^l S (IUPAC1 9 8 9) 5nm 

Ca. Sr. Ba. Zn, Cdi:Hg:6>fe®'<bn'5^''.C < ^ t>— o^tc^T'^S) Xf*— J® 
^:HN:y, ZX-^^nS^b^^ (Xf^B, Al, GatlDt^^m-<hfL^<P'ti< t ^ — 
^(DjtmX^^ . Ytme. Mg. Ca. Sr. Ba, Zn, Cdtng:^>hm^hf^^'J^^£ < 
1 1>— OODTC^X'fc 19 , ZtfiC, Si. Ge. Sn, Pb. OiS^^b^'<ej^§ii>'^C< ^ 

±M^-&mm^. mm^riy^=^rm^m\'^xw^^^f^fcwm^i^ (iupac 

1 9 8 9) 7U^S:iJ>?Jc< ts-o-^Wi-S. -^iC : XN-e^StbS^-fb^i (X 
{iB. Al. Ga^In**P>iS'<btt5'>?iC< — o(D%mX:h^) . — : XN:y 
■C^^nS^-fki^ (Xtm Al, Gai:In36>?>^'<bttSi>^&< i: t>— O035n^-efe 
?), YifiBe, Mg. Ca, Sr. Ba. Zn. Cdi:Hg*>f>3l'<e)tb.5i>/^ < 1 o©5u 
mXi^-S) Xfl-^^C: XN:Y. ZX^^ ^ ^^k^^ (X{iB, Al, Gai: In*^e>^'< 
^>tLSd?^J^£< ^5— 0«07C^Xibi9, Y^rf^Be, Mg, Ca, Sr, Ba, Zn. CdtHg*^ 
hm^hf\^^<P'fi< tii — D(D7Ci^-efc 19 , Zi:{iC. Si, Ge.. Sn, Pb, QhSt^h 
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3tU. T^^^^Ti:^i?7'i< <h t>T/u?t7 y:^JB-^';!i-:/^-^^i-5^l©l1^^^K®'^'t- 
6 . h ^ l^—ZfcoW.^/'^^itii^ 1 /< 1 5 b 1 / 3 r-, ^©^®si<z>Jbfa 

y ■7Jl^-C<Dm P 3 o %;JATX% V— K±T?0^:S:5^S^S i o ax m/ h 

r j^Jt Ji-efc sftjft^ 5 fa^c^^it:^^o 

7 . 5 ^> 7 7 if — <i: l^-CLi, Na^ fz. {iK<^{j^^^ < i: 'b 1 S i ^ Mg^ fc{iCa(Di!/^ 
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